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safety from the practical point of view because, when a solvent is spilled in
the presence of an energy source, the LEL is reached very quickly and a
fire or explosion will ensue before the UEL can be reached.

Spontaneous Ignition

Spontaneous ignition or combustion takes place when a substance reaches
its ignition temperature without the application of external heat. The
possibility of spontaneous combustion should be considered, especially
when materials are stored or disposed of (see Chapters ILB, D, and E-G).
Materials susceptible to spontaneous combustion include oily rags, dust
accumulations, organic materials mixed with strong oxidizing agents (such
as nitric acid, chlorates, permanganates, peroxides, and persulfates), alkali
metals such as sodium and potassium, finely divided pyrophoric metals,
and phosphorus.

The flash points, boiling points, flammable limits, and ignition tempera-
tures of a number of common laboratory chemicals are given in Table 1
and in the Safety Data Sheets (see Section I.E.2). It should be remembered,
however, that tabulations of properties of flammable substances are based
on standard test methods for which the conditions may be very different
from those encountered in practical use. Large safety factors should be
applied. For example, the published flammable limits of vapors are for
uniform mixtures with air. In a real situation, point concentrations that
are much higher than the average may exist. Thus, it is good practice to set
the maximum allowable concentration for safe working conditions at some
fraction of the tabulated lower LEL; 20% is a commonly accepted value.

HANDLING FLAMMABLE LIQUIDS

Among the most hazardous liquids are those that have flash points at
room temperature or lower, particularly if their range of flammability is
broad. Materials having flash points higher than the maximum ambient
summer temperature do not ordinarily form ignitable mixtures with air
under normal (unheated) conditions but, as shown in Table 1, many
commonly used substances are potentially very hazardous, even under
relatively cool conditions.

Sources of Ignition

For a fire to occur, three distinct conditions must exist simultaneously: a
concentration of flammable gas or vapor that is within the flammable
limits of the substance; an oxidizing atmosphere, usually air; and a source